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Preamble

It is important that the medical profession play a significant
role in critically evaluating the use of diagnostic procedures
and therapies in the detection, management, or prevention of
disease states. Rigorous and expert analysis of the available
data documenting absolute and relative benefits and risks of
those procedures and therapies can produce helpful guide-
lines that improve the effectiveness of care, optimize patient
outcomes, and favorably affect the overall cost of care by
focusing resources on the most effective strategies.

The American College of Cardiology Foundation (ACCF)
and the American Heart Association (AHA) have jointly
engaged in the production of such guidelines in the area of
cardiovascular disease since 1980. The American College of
Cardiology (ACC)/AHA Task Force on Practice Guidelines,
whose charge is to develop, update, or revise practice
guidelines for important cardiovascular diseases and pro-
cedures, directs this effort. Writing committees are
charged with the task of performing an assessment of the
evidence and acting as an independent group of authors to
develop, update, or revise written recommendations for
clinical practice.

Experts in the subject under consideration have been
selected from both organizations to examine subject-specific
data and write guidelines. The process includes additional
representatives from other medical practitioner and specialty
groups when appropriate. Writing committees are specifically
charged to perform a formal literature review, weigh the
strength of evidence for or against a particular treatment or
procedure, and include estimates of expected health

Downloaded from circ.ahajournals.org by on July 13, 2008


http://circ.ahajournals.org

Anderson et al

outcomes where data exist. Patient-specific modifiers, co-
morbidities, and issues of patient preference that might
influence the choice of particular tests or therapies are
considered, as well as frequency of follow-up and cost
effectiveness. When available, information from studies on
cost will be considered; however, review of data on efficacy
and clinical outcomes will constitute the primary basis for
preparing recommendations in these guidelines.

The ACC/AHA Task Force on Practice Guidelines
makes every effort to avoid any actual, potential, or per-
ceived conflict of interest that may arise as a result of an
industry relationship or personal interest of a member of the
Writing Committee. Specifically, all members of the Writ-
ing Committee, as well as peer reviewers of the document,
were asked to provide disclosure statements of all such
relationships that may be perceived as real or potential
conflicts of interest. Writing Committee members are also
strongly encouraged to declare a previous relationship with
industry that may be perceived as relevant to guideline
development. If a Writing Committee member develops a
new relationship with industry during their tenure, they are
required to notify guideline staff in writing. The continued
participation of the Writing Committee member will be
reviewed. These statements are reviewed by the parent task
force, reported orally to all members of the Writing Com-
mittee at each meeting, and updated and reviewed by the
Writing Committee as changes occur. Please refer to the
methodology manual for ACC/AHA Guideline Writing
Committees further description of relationships with indus-
try policy, available on the ACC and AHA World Wide
Web sites (http://www.acc.org/qualityandscience/clinical/
manual/manual%5Fihtm and http://www.circ.ahajournals.
org/manual/). See Appendix 1 for a list of Writing Committee
member relationships with industry and Appendix 2 for a
listing of peer reviewer relationships with industry that are
pertinent to this guideline.

These practice guidelines are intended to assist health
care providers in clinical decision making by describing a
range of generally acceptable approaches for the diagnosis,
management, and prevention of specific diseases or condi-
tions. Clinical decision making should consider the quality
and availability of expertise in the area where care is
provided. These guidelines attempt to define practices that
meet the needs of most patients in most circumstances.
These guideline recommendations reflect a consensus of
expert opinion after a thorough review of the available,
current scientific evidence and are intended to improve
patient care.

Patient adherence to prescribed and agreed upon medical
regimens and lifestyles is an important aspect of treatment.
Prescribed courses of treatment in accordance with these
recommendations will only be effective if they are followed.
Since lack of patient understanding and adherence may
adversely affect treatment outcomes, physicians and other
health care providers should make every effort to engage the

ACC/AHA UA/NSTEMI Guideline Revision el51

patient in active participation with prescribed medical reg-
imens and lifestyles.

If these guidelines are used as the basis for regulatory/
payer decisions, the ultimate goal is quality of care and
serving the patient’s best interests. The ultimate judgment
regarding care of a particular patient must be made by the
health care provider and patient in light of all the circum-
stances presented by that patient. There are circumstances
in which deviations from these guidelines are appropriate.

The guidelines will be reviewed annually by the ACC/
AHA Task Force on Practice Guidelines and will be
considered current unless they are updated, revised, or
sunsetted and withdrawn from distribution. The executive
summary and recommendations are published in the August
7, 2007, issue of the Journal of the American College of
Cardiology and August 7, 2007, issue of Circulation. The
tull- text guidelines are e-published in the same issue of the
journals noted above, as well as posted on the ACC
(www.acc.org) and AHA (www.americanheart.org) World
Wide Web sites. Copies of the full text and the executive
summary are available from both organizations.

Sidney C. Smuth, Jr, MD, FACC, FAHA
Chair, ACC/AHA Task Force on Practice Guidelines

1. Introduction

1.1. Organization of Committee and
Evidence Review

The ACC/AHA Task Force on Practice Guidelines was
formed to make recommendations regarding the diagnosis and
treatment of patients with known or suspected cardiovascular
disease (CVD). Coronary artery disease (CAD) is the leading
cause of death in the United States. Unstable angina (UA) and
the closely related condition of non-ST-segment elevation
myocardial infarction (NSTEMI) are very common manifes-
tations of this disease.

The committee members reviewed and compiled pub-
lished reports through a series of computerized literature
searches of the English-language literature since 2002 and a
final manual search of selected articles. Details of the
specific searches conducted for particular sections are pro-
vided when appropriate. Detailed evidence tables were
developed whenever necessary with the specific criteria
outlined in the individual sections. The recommendations
made were based primarily on these published data. The
weight of the evidence was ranked highest (A) to lowest
(C). The final recommendations for indications for a diag-
nostic procedure, a particular therapy, or an intervention in
patients with UA/NSTEMI summarize both clinical evi-

dence and expert opinion.
Classification of Recommendations

The schema for classification of recommendations and level
of evidence is summarized in Table 1, which also illustrates
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Table 1. Applying Classification of Recommendations and Level of Evidencet

Circulation

August 14, 2007

ESTIMATE OF CERTAINTY (PRECISION) OF TREATMENT EFFECT

LEVEL A

Multiple (3-5) population
risk strata evaluated™
General consistency of
direction and magnitude
of effect

LEVEL B

Limited (2-3) population
risk strata evaluated*

LEVEL C

Very limited (1-2)
population risk sirata
evaluated*

Suggested phrases for
g oo fions'

SIZE OF TREATMENT EFFECT

should

is recommended

is indicated

is useful/effective/beneficial

CLASS lla
Benelit > > Risk
Additional studies with
focused objectives needed
IT IS REASONABLE 1o per-
form procedure/administer

= Recommendation in favor
of treatment or procedure
being useful /effective

= Some conflicting evidence
from multiple randomized
trials or meta-analyses

m Recommendation in favor
of treatment or procedure
being useful/effective

= Some conflicting
evidence from single
randomized trial or
nonrandomized studies

m Recommendation in favor
of treatment or procedure
being useful /effective

w Only diverging expert
opinion, case studies,

or standard-of-care

is reasonable
can be useful/effective/beneficial
is probably recommended

o indicated

may/might be considered

may/might be reasonable

usefulness/effectiveness is
unknown/unclear/uncertain
or not well established

is not recommended

is not indicated

should not

is not useful/effective/oeneficial
may be harmful

«Data available from clinical trials or registries about the usefulness/efficacy in different subpopulations, such as gender, age, history of diabetes, history of prior myocardial infarction, history of heart
failure, and prior aspirin use. A recommendation with Level of Evidence B or C does not imply that the recommendation is weak. Many important clinical questions addressed in the guidelines do not
lend themselves to clinical trials. Even though randomized trials are not available, there may be a very clear clinical consensus that a particular test or therapy is useful or effective. fIn 2003, the
ACC/AHA Task Force on Practice Guidelines developed a list of suggested phrases to use when writing recommendations. All guideline recommendations have been written in full sentences that express
a complete thought, such that a recommendation, even if separated and presented apart from the rest of the document (including headings above sets of recommendations), would still convey the
full intent of the recommendation. It is hoped that this will increase readers’ comprehension of the guidelines and will allow queries at the individual recommendation level.

how the grading system provides an estimate of the size of
the treatment effect and an estimate of the certainty of the
treatment effect.

A complete list of the thousands of publications on
various aspects of this subject is beyond the scope of these
guidelines; only selected references are included. The
Committee consisted of acknowledged experts in general
internal medicine representing the American College of
Physicians (ACP), family medicine from the American
Academy of Family Physicians (AAFP), emergency med-
icine from the American College of Emergency Physi-
cians (ACEP), thoracic surgery from the Society of
Thoracic Surgeons (STS), interventional cardiology from
the Society for Cardiovascular Angiography and Inter-
ventions (SCALI), and general and critical care cardiology,
as well as individuals with recognized expertise in more
specialized areas, including noninvasive testing, preven-

tive cardiology, coronary intervention, and cardiovascular
surgery. Both the academic and private practice sectors
were represented. This document was reviewed by 2
outside reviewers nominated by each of the ACC and
AHA and by 49 peer reviewers. These guidelines will be
considered current unless the Task Force revises them or
withdraws them from distribution.

These guidelines overlap several previously published ACC/
AHA practice guidelines, including the ACC/AHA Guide-
lines for the Management of Patients With ST-Elevation
Myocardial Infarction (1), the ACC/AHA/SCAI 2005
Guideline Update for Percutaneous Coronary Intervention (2),
the AHA/ACC Guidelines for Secondary Prevention for
Patients With Coronary and Other Atherosclerotic Vascular
Disease: 2006 Update (3), and the ACC/AHA 2002 Guide-
line Update for the Management of Patients With Chronic
Stable Angina (4).
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1.2. Purpose of These Guidelines

These guidelines address the diagnosis and management of
patients with UA and the closely related condition of
NSTEMI. These life-threatening disorders are a major
cause of emergency medical care and hospitalization in the
United States. In 2004, the National Center for Health
Statistics reported 1,565,000 hospitalizations for primary or
secondary diagnosis of an acute coronary syndrome (ACS),
669,000 for UA and 896,000 for myocardial infarction (IMI)
(5). The average age of a person having a first heart attack
is 65.8 years for men and 70.4 years for women, and 43% of
ACS patients of all ages are women. In 2003, there were
4,497,000 visits to US emergency departments (EDs) for
primary diagnosis of CVD (5). The prevalence of this
presentation of CVD ensures that many health care provid-
ers who are not cardiovascular specialists will encounter
patients with UA/NSTEMI in the course of the treatment
of other diseases, especially in outpatient and ED settings.
These guidelines are intended to assist both cardiovascular
specialists and nonspecialists in the proper evaluation and
management of patients with an acute onset of symptoms
suggestive of these conditions. These clinical practice guide-

ACC/AHA UA/NSTEMI Guideline Revision el53

lines also provide recommendations and supporting evi-
dence for the continued management of patients with these
conditions in both inpatient and outpatient settings. The
diagnostic and therapeutic strategies that are recommended
are supported by the best available evidence and expert
opinion. The application of these principles with carefully
reasoned clinical judgment reduces but does not eliminate
the risk of cardiac damage and death in patients who present

with symptoms suggestive of UA/NSTEMI.
1.3. Overview of the Acute Coronary Syndromes

1.3.1. Definition of Terms

Unstable angina/NSTEMI constitutes a clinical syndrome
subset of the ACS that is usually, but not always, caused by
atherosclerotic CAD and is associated with an increased risk
of cardiac death and subsequent MI. In the spectrum of
ACS, UA/NSTEMI is defined by electrocardiographic
(ECG) ST-segment depression or prominent T-wave in-
version and/or positive biomarkers of necrosis (e.g., tropo-
nin) in the absence of ST-segment elevation and in an
appropriate clinical setting (chest discomfort or anginal
equivalent) (Table 2, Fig. 1). The results of angiographic

Table 2. Guidelines for the Identification of ACS Patients by ED Registration Clerks or Triage Nurses

Registration/clerical staff

Patients with the following chief complaints require immediate assessment by the triage nurse and should be referred for further evaluation:

«Chest pain, pressure, tightness, or heaviness; pain that radiates to neck, jaw, shoulders, back, or 1 or both arms

«Indigestion or “heartburn”; nausea and/or vomiting associated with chest discomfort

« Persistent shortness of breath
+Weakness, dizziness, lightheadedness, loss of consciousness

Triage nurse

Patients with the following symptoms and signs require immediate assessment by the triage nurse for the initiation of the ACS protocol:

«Chest pain or severe epigastric pain, nontraumatic in origin, with components typical of myocardial ischemia or Ml:

© Central/substernal compression or crushing chest pain
© Pressure, tightness, heaviness, cramping, burning, aching sensation
© Unexplained indigestion, belching, epigastric pain
© Radiating pain in neck, jaw, shoulders, back, or 1 or both arms
«Associated dyspnea
+Associated nausea and/or vomiting
- Associated diaphoresis
If these symptoms are present, obtain stat ECG.
Medical history

The triage nurse should take a brief, targeted, initial history with an assessment of current or past history of:

+CABG, PCI, CAD, angina on effort, or Ml
*NTG use to relieve chest discomfort

«Risk factors, including smoking, hyperlipidemia, hypertension, diabetes mellitus, family history, and cocaine or methamphetamine use

«Regular and recent medication use
The brief history must not delay entry into the ACS protocol.
Special considerations

Women may present more frequently than men with atypical chest pain and symptoms.

Diabetic patients may have atypical presentations due to autonomic dysfunction.

Elderly patients may have atypical symptoms such as generalized weakness, stroke, syncope, or a change in mental status.

Adapted from National Heart Attack Alert Program. Emergency Department: rapid identification and treatment of patients with acute myocardial infarction. Bethesda, MD: US Department of Health and
Human Services. US Public Health Service. National Institutes of Health. National Heart, Lung and Blood Institute, September 1993. NIH Publication No. 93-3278 (6).

ACS = acute coronary syndrome; CABG = coronary artery bypass graft surgery; CAD = coronary artery di:

= nitroglycerin; PCl = percutaneous coronary intervention.

ECG = elect

ED = emergency department; Ml = myocardial infarction; NTG
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Management Prior
to UA/NSTEMI

Presentation Ischemic Discomfort
Acute Coronary Syndrome
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Figure 1. Acute Coronary Syndromes

The top half of the figure illustrates the chronology of the interface between the patient and the clinician through the progression of plaque formation, onset, and complica-
tions of UA/NSTEMI, along with relevant management considerations at each stage. The longitudinal section of an artery depicts the “timeline” of atherogenesis from (1) a
normal artery to (2) lesion initiation and accumulation of extracellular lipid in the intima, to (3) the evolution to the fibrofatty stage, to (4) lesion progression with procoagu-
lant expression and weakening of the fibrous cap. An acute coronary syndrome (ACS) develops when the vulnerable or high-risk plaque undergoes disruption of the fibrous
cap (5); disruption of the plaque is the stimulus for thrombogenesis. Thrombus resorption may be followed by collagen accumulation and smooth muscle cell growth (6).
After disruption of a vulnerable or high-risk plaque, patients experience ischemic discomfort that results from a reduction of flow through the affected epicardial coronary
artery. The flow reduction may be caused by a completely occlusive thrombus (bottom half, right side) or subtotally occlusive thrombus (bottom half, left side). Patients with
ischemic discomfort may present with or without ST-segment elevation on the ECG. Among patients with ST-segment elevation, most (thick white arrow in bottom panel) ulti-
mately develop a Q-wave MI (QwMI), although a few (thin white arrow) develop a non-Q-wave MI (NQMI). Patients who present without ST-segment elevation are suffering
from either unstable angina (UA) or a non—-ST-segment elevation MI (NSTEMI) (thick red arrows), a distinction that is ultimately made on the basis of the presence or
absence of a serum cardiac marker such as CK-MB or a cardiac troponin detected in the blood. Most patients presenting with NSTEMI ultimately develop a NQMI on the
ECG; a few may develop a QwMI. The spectrum of clinical presentations ranging from UA through NSTEMI and STEMI is referred to as the acute coronary syndromes. This
UA/NSTEMI guideline, as diagrammed in the upper panel, includes sections on initial management before UA/NSTEMI, at the onset of UA/NSTEMI, and during the hospital
phase. Secondary prevention and plans for long-term management begin early during the hospital phase of treatment. *Positive serum cardiac marker. Modified with permis-
sion from Libby P. Current concepts of the pathogenesis of the acute coronary syndromes. Circulation 2001;104:365 (7); © 2001 Lippincott, Williams & Wilkins; The Lancet,
358, Hamm CW, Bertrand M, Braunwald E. Acute coronary syndrome without ST elevation: implementation of new guidelines, 1553-8. Copyright 2001, with permission from
Elsevier (8); and Davies MJ. The pathophysiology of acute coronary syndromes. Heart 2000;83:361-6 (9). © 2000 Lippincott, Williams & Wilkins. CK-MB = MB fraction of
creatine kinase; Dx = diagnosis; ECG = electrocardiogram.
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and angioscopic studies suggest that UA/NSTEMI often
results from the disruption or erosion of an atherosclerotic
plaque and a subsequent cascade of pathological processes
that decrease coronary blood flow. Most patients who die
during UA/NSTEMI do so because of sudden death or the
development (or recurrence) of acute MI. The efficient
diagnosis and optimal management of these patients must
derive from information readily available at the time of the
initial clinical presentation. The clinical presentation of
patients with a life-threatening ACS often overlaps that of
patients subsequently found not to have CAD. Moreover,
some forms of MI cannot always be differentiated from UA
at the time of initial presentation.

“Acute coronary syndrome” has evolved as a useful
operational term to refer to any constellation of clinical
symptoms that are compatible with acute myocardial isch-
emia (Fig. 1). It encompasses MI (ST-segment elevation
and depression, Q_wave and non-Q_wave) and UA. These
guidelines focus on 2 components of this syndrome: UA and
NSTEMI. In practice, the term “possible ACS” is often
assigned first by ancillary personnel, such as emergency
medical technicians and triage nurses, early in the evaluation
process. A guideline of the National Heart Attack Alert
Program (6) summarizes the clinical information needed to
make the diagnosis of possible ACS at the earliest phase of
clinical evaluation (Table 2). The implication of this early
diagnosis for clinical management is that a patient who is
considered to have an ACS should be placed in an environ-
ment with continuous ECG monitoring and defibrillation
capability, where a 12-lead ECG can be obtained expeditiously
and definitively interpreted, ideally within 10 min of arrival in
the ED. The most urgent priority of early evaluation is to
identify patients with ST-elevation MI (STEMI) who should
be considered for immediate reperfusion therapy and to rec-
ognize other potentially catastrophic causes of patient symp-
toms, such as aortic dissection.

Patients diagnosed as having STEMI are excluded from
management according to these guidelines and should be
managed as indicated according to the ACC/AHA Guide-
lines for the Management of Patients With ST-Elevation
Myocardial Infarction (1,10). Similarly, management of
electrocardiographic true posterior MI, which can masquer-
ade as NSTEMI, is covered in the STEMI guidelines (1).
The management of patients who experience periprocedural
myocardial damage, as reflected in the release of biomarkers
of necrosis, such as the MB isoenzyme of creatine kinase
(CK-MB) or troponin, also is not considered here.

Patients with MI and with definite ischemic ECG changes
for whom acute reperfusion therapy is not suitable should be
diagnosed and managed as patients with UA. The residual
group of patients with an initial diagnosis of ACS will include
many patients who will ultimately be proven to have a
noncardiac cause for the initial clinical presentation that was
suggestive of ACS. Therefore, at the conclusion of the initial
evaluation, which is frequently performed in the ED but
sometimes occurs during the initial hours of inpatient hospi-
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talization, each patient should have a provisional diagnosis of
1) ACS (Fig. 1), which in turn is classified as a) STEMI, a
condition for which immediate reperfusion therapy (fibrinoly-
sis or percutaneous coronary intervention [PCI]) should be
considered, b) NSTEMI, or ¢) UA (definite, probable, or
possible); 2) a non-ACS cardiovascular condition (e.g., acute
pericarditis); 3) a noncardiac condition with another specific
disease (e.g., chest pain secondary to esophageal spasm); or 4)
a noncardiac condition that is undefined. In addition, the
initial evaluation should be used to determine risk and to treat
life-threatening events.

In these guidelines, UA and NSTEMI are considered to be
closely related conditions whose pathogenesis and clinical
presentations are similar but of differing severity; that is, they
differ primarily in whether the ischemia is severe enough to
cause sufficient myocardial damage to release detectable quan-
tities of a marker of myocardial injury, most commonly
troponin I (T'nl), troponin T (TnT), or CK-MB. Once it has
been established that no biomarker of myocardial necrosis has
been released (based on 2 or more samples collected at least 6 h
apart, with a reference limit of the 99th percentile of the
normal population) (11), the patient with ACS may be
considered to have experienced UA, whereas the diagnosis of
NSTEMI is established if a biomarker has been released.
Markers of myocardial injury can be detected in the blood-
stream with a delay of up to several hours after the onset of
ischemic chest pain, which then allows the differentiation
between UA (ie., no biomarkers in circulation; usually tran-
sient, if any, ECG changes of ischemia) and NSTEMI (i.e.,
elevated biomarkers). Thus, at the time of presentation, pa-
tients with UA and NSTEMI can be indistinguishable and
therefore are considered together in these guidelines.

1.3.2. Pathogenesis of UA/NSTEMI

These conditions are characterized by an imbalance between
myocardial oxygen supply and demand. They are not a
specific disease, such as pneumococcal pneumonia, but
rather a syndrome, analogous to hypertension. A relatively
few nonexclusive causes are recognized (12) (Table 3).
The most common mechanisms involve an imbalance
that is caused primarily by a reduction in oxygen supply to
the myocardium, whereas with the fifth mechanism noted
below, the imbalance is principally due to increased myo-
cardial oxygen requirements, usually in the presence of a

fixed, restricted oxygen supply:

e The most common cause of UA/NSTEMI is reduced
myocardial perfusion that results from coronary artery
narrowing caused by a thrombus that developed on a
disrupted atherosclerotic plaque and is usually nonocclu-
sive. Microembolization of platelet aggregates and com-
ponents of the disrupted plaque are believed to be
responsible for the release of myocardial markers in many
of these patients. An occlusive thrombus/plaque also can
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Table 3. Causes of UA/NSTEMI*

Table 4. Three Principal Presentations of UA

Thrombus or thromboembolism, usually arising on disrupted or eroded plaque

« Occlusive thrombus, usually with collateral vesselst
« Subtotally occlusive thrombus on pre-existing plaque
« Distal microvascular thromboembolism from plaque-associated thrombus

Thromboembolism from plaque erosion
« Non-plaque-associated coronary thromboembolism

Dynamic obstruction (coronary spasmi or vasoconstriction) of epicardial and/
or microvascular vessels

Progressive mechanical obstruction to coronary flow
Coronary arterial inflammation
Secondary UA

Coronary artery dissection§

Class Presentation
Rest angina* Angina occurring at rest and prolonged, usually greater
than 20 min
New-onset angina New-onset angina of at least CCS class Il severity
Increasing angina Previously diagnosed angina that has become

distinctly more frequent, longer in duration, or lower
in threshold (i.e., increased by 1 or more CCS class
to at least CCS class Il severity)

*Patients with non—-ST-elevated myocardial infarction usually present with angina at rest. Adapted
with permission from Braunwald E. Unstable angina: a classification. Circulation 1989;80:410-4
(14).

CCS = Canadian Cardiovascular Society classification; UA = unstable angina.

*These causes are not mutually exclusive; some patients have 2 or more causes. tDeWood MA,
Stifter WF, Simpson CS, et al. Coronary arteriographic findings soon after non-Q-wave myocardial
infarction. N Engl J Med 1986;315:417-23 (13). $May occur on top of an atherosclerotic plaque,
producing missed-etiology angina or UA/NSTEMI. §Rare. Modified with permission from Braunwald E.

fever, tachycardia, or thyrotoxicosis; 2) reduce coronary
blood flow, such as hypotension; or 3) reduce myocardial
oxygen delivery, such as anemia or hypoxemia.

Ui ble angina: an eti ic app! to Circulation 1998;98:2219-22 (12).
UA = unstable angina; UA/NSTEMI = unstable angina/non-ST- i y ial i i

cause this syndrome in the presence of an extensive
collateral blood supply.

e The most common underlying molecular and cellular
pathophysiology of disrupted atherosclerotic plaque is
arterial inflammation, caused by noninfectious (e.g., ox-
idized lipids) and, possibly, infectious stimuli, which can
lead to plaque expansion and destabilization, rupture or
erosion, and thrombogenesis. Activated macrophages
and T lymphocytes located at the shoulder of a plaque
increase the expression of enzymes such as metallopro-
teinases that cause thinning and disruption of the plaque,
which in turn can lead to UA/NSTEMI.

e A less common cause is dynamic obstruction, which may
be triggered by intense focal spasm of a segment of an
epicardial coronary artery (Prinzmetal’s angina) (see Sec-
tion 6.7). This local spasm is caused by hypercontractility
of vascular smooth muscle and/or by endothelial dysfunc-
tion. Large-vessel spasm can occur on top of obstructive
or destabilized plaque, resulting in angina of “mixed”
origin or UA/NSTEMI. Dynamic coronary obstruction
can also be caused by diffuse microvascular dysfunction;
for example, due to endothelial dysfunction or the ab-
normal constriction of small intramural resistance vessels.
Coronary spasm also is the presumed mechanism under-
lying cocaine-induced UA/NSTEMI.

o A third cause of UA/NSTEMI is severe narrowing without
spasm or thrombus. This occurs in some patients with
progressive atherosclerosis or with restenosis after a PCL

o A fourth cause of UA/NSTEMI is coronary artery
dissection (e.g., as a cause of ACS in peripartal women).

e The fifth mechanism is secondary UA, in which the
precipitating condition is extrinsic to the coronary arterial
bed. Patients with secondary UA usually, but not always,
have underlying coronary atherosclerotic narrowing that
limits myocardial perfusion, and they often have chronic
stable angina. Secondary UA is precipitated by conditions
that 1) increase myocardial oxygen requirements, such as

These causes of UA/NSTEMI are not mutually exclusive.
1.3.3. Presentations of UA and NSTEMI

There are 3 principal presentations of UA: 1) rest angina
(angina commencing when the patient is at rest), 2) new-
onset (less than 2 months) severe angina, and 3) increasing
angina (increasing in intensity, duration, and/or frequency)
(Table 4) (14). Criteria for the diagnosis of UA are based on
the duration and intensity of angina as graded according to
the Canadian Cardiovascular Society classification (Table 5)
(15). Non-ST-elevation MI generally presents as pro-

longed, more intense rest angina or angina equivalent.

1.4. Management Before UA/NSTEMI and Onset of
UA/NSTEMI

The ACS spectrum (UA/MI) has a variable but potentially
serious prognosis. The major risk factors for development of
coronary heart disease (CHD) and UA/NSTEMI are well
established. Clinical trials have demonstrated that modifi-

Table 5. Grading of Angina Pectoris
According to CCS Classification

Class Description of Stage

| “Ordinary physical activity does not cause ... angina,” such as
walking or climbing stairs. Angina occurs with strenuous, rapid,
or prolonged exertion at work or recreation.

I “Slight limitation of ordinary activity.” Angina occurs on walking or
climbing stairs rapidly; walking uphill; walking or stair climbing
after meals; in cold, in wind, or under emotional stress; or only
during the few hours after awakening. Angina occurs on
walking more than 2 blocks on the level and climbing more
than 1 flight of ordinary stairs at a normal pace and under
normal conditions.

1] “Marked limitations of ordinary physical activity.” Angina occurs
on walking

1 to 2 blocks on the level and climbing 1 flight of stairs under
normal conditions and at a normal pace.

1\ “Inability to carry on any physical activity without discomfort—
anginal symptoms may be present at rest.”

Adapted with permission from Campeau L. Grading of angina pectoris (letter). Circulation
1976;54:522-3 (15).
CCS = Canadian Cardiovascular Society.
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cation of those risk factors can prevent the development of
CHD (primary prevention) or reduce the risk of experienc-
ing UA/NSTEMI in patients who have CHD (secondary
prevention). All practitioners should emphasize prevention
and refer patients to primary care providers for appropriate
long-term preventive care. In addition to internists and
family physicians, cardiologists have an important leader-
ship role in primary (and secondary) prevention efforts.

1.4.1. Identification of Patients at Risk of UA/NSTEMI

CLASS |

1. Primary care providers should evaluate the presence and status of
control of major risk factors for CHD for all patients at regular
intervals (approximately every 3 to 5 years). (Level of Evidence: C)

2. Ten-year risk (National Cholesterol Education Program [NCEP]
global risk) of developing symptomatic CHD should be calculated
for all patients who have 2 or more major risk factors to assess
the need for primary prevention strategies (16,17). (Level of
Evidence: B)

3. Patients with established CHD should be identified for secondary
prevention efforts, and patients with a CHD risk equivalent (e.g.,
atherosclerosis in other vascular beds, diabetes mellitus, chronic
kidney disease, or 10-year risk greater than 20% as calculated by
Framingham equations) should receive equally intensive risk factor
intervention as those with clinically apparent CHD. (Level of Evi-
dence: A)

Major risk factors for developing CHD (i.e., smoking,
family history, adverse lipid profiles, diabetes mellitus, and
elevated blood pressure) have been established from large,
long-term epidemiological studies (18,19). These risk fac-
tors are predictive for most populations in the United States.
Primary and secondary prevention interventions aimed at
these risk factors are effective when used properly. They can
also be costly in terms of primary care provider time,
diversion of attention from other competing and important
health care needs, and expense, and they may not be
effective unless targeted at higher-risk patients (20). It is
therefore important for primary care providers to make the
identification of patients at risk, who are most likely to
benefit from primary prevention, a routine part of everyone’s
health care. The Third Report of the NCEP provides
guidance on identifying such patients (18). Furthermore,
the Writing Committee supports public health efforts to
reach all adults at risk, not just those under the care of a
primary care physician.

Patients with 2 or more risk factors who are at increased
10-year and lifetime risk will have the greatest benefit from
primary prevention, but any individual with a single elevated
risk factor is a candidate for primary prevention (19). Waiting
until the patient develops multiple risk factors and increased
10-year risk contributes to the high prevalence of CHD in
the United States (18,21). Such patients should have their
risk specifically calculated by any of the several valid prog-
nostic tools available in print (18,22), on the Internet (23),
or for use on a personal computer or personal digital
assistant (PDA) (18). Patients’ specific risk levels determine
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the absolute risk reductions they can obtain from preventive
interventions and guide selection and prioritization of those
interventions. For example, target levels for lipid lowering
and for antihypertensive therapy vary by patients’ baseline
risk. A specific risk number can also serve as a powerful
educational intervention to motivate lifestyle changes (24).

The detection of subclinical atherosclerosis by noninva-
sive imaging represents a new, evolving approach for refin-
ing individual risk in asymptomatic individuals beyond
traditional risk factor assessment alone. A recent AHA
scientific statement indicates that it may be reasonable to
measure atherosclerosis burden using electron-beam or mul-
tidetector computed tomography (CT) in clinically selected
intermediate-CAD-risk individuals (e.g., those with a 10%
to 20% Framingham 10-year risk estimate) to refine clinical
risk prediction and to select patients for aggressive target
values for lipid-lowering therapies (Class IIb, Level of
Evidence: B) (25).

1.4.2. Interventions to Reduce Risk of UA/NSTEMI

The benefits of prevention of UA/NSTEMI in patients
with CHD are well documented and of large magnitude
(3,21,26-28). Patients with established CHD should be
identified for secondary prevention efforts, and patients with
a CHD risk equivalent should receive equally intensive risk
factor intervention for high-risk primary prevention regard-
less of sex (29). Patients with diabetes mellitus and periph-
eral vascular disease have baseline risks of UA/NSTEMI
similar to patients with known CHD, as do patients with
multiple risk factors that predict a calculated risk of greater
than 20% over 10 years as estimated by the Framingham
equations (18). Such patients should be considered to have
the risk equivalents of CHD, and they can be expected to
have an absolute benefit similar to those with established
CHD.

All patients who use tobacco should be encouraged to
quit and should be provided with help in quitting at every
opportunity (30). Recommendations by a clinician to avoid
tobacco can have a meaningful impact on the rate of
cessation of tobacco use. The most effective strategies for
encouraging quitting are those that identify the patient’s
level or stage of readiness and provide information, support,
and, if necessary, pharmacotherapy targeted at the individ-
ual’s readiness and specific needs (26,31). Pharmacotherapy
may include nicotine replacement or withdrawal-relieving
medication such as bupropion. Varenicline, a nicotine ace-
tylcholine receptor partial antagonist, is a newly approved
nonnicotine replacement therapy for tobacco avoidance
(32-35). Many patients require several attempts before they
succeed in quitting permanently (36,37). Additional discus-
sion in this area can be found in other contemporary
documents (e.g., the ACC/AHA 2002 Guideline Update
for the Management of Patients With Chronic Stable
Angina [4]).

All patients should be instructed in and encouraged to
maintain appropriate low-saturated-fat, low-trans-fat, and
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low-cholesterol diets high in soluble (viscous) fiber and rich
in vegetables, fruits, and whole grains. All patients also
should be encouraged to be involved with a regular aerobic
exercise program, including 30 to 60 min of moderate-
intensity physical activity (such as brisk walking) on most
and preferably all days of the week (3,38). For those who
need to weigh less, an appropriate balance of increased
physical activity (i.e., 60 to 90 min daily), caloric restriction,
and formal behavioral programs is encouraged to achieve
and maintain a body mass index between 18.5 and 24.9
kg/m? and a waist circumference of less than or equal to 35
inches in women and less than or equal to 40 inches in men.
For those who need lipid lowering beyond lifestyle mea-
sures, the statin drugs have the best outcome evidence
supporting their use and should be the mainstay of phar-
macological intervention (21). The appropriate levels for
lipid management are dependent on baseline risk; the reader
is referred to the NCEP report (http://www.nhlbi.nih.gov/
guidelines/cholesterol/index.htm) for details (17,18,39—-41).

Primary prevention patients with high blood pressure
should be treated according to the recommendations of the
Seventh Joint National Committee on High Blood Pressure
(JNC 7) (42,43). Specific treatment recommendations are
based on the level of hypertension and the patient’s other
risk factors. A diet low in salt and rich in vegetables, fruits,
and low-fat dairy products should be encouraged for all
hypertensive patients, as should a regular aerobic exercise
program (44—47). Most patients will require more than 1
medication to achieve blood pressure control, and pharma-
cotherapy should begin with known outcome-improving
medications (primarily thiazide diuretics as first choice, with
the addition of beta blockers, angiotensin-converting en-
zyme [ACE] inhibitors, angiotensin receptor blockers,
and/or long-acting calcium channel blockers) (42,48). Sys-
tolic hypertension is a powerful predictor of adverse out-
come, particularly among the elderly, and it should be
treated even if diastolic pressures are normal (49).

Detection of hyperglycemic risk (e.g., metabolic syn-
drome) and diabetes mellitus should be pursued as part of
risk assessment. Lifestyle changes and pharmacotherapy are
indicated in individuals with diabetes mellitus to achieve a
glycosylated hemoglobin [HbA1c] level less than 7% but to
avoid hypoglycemia (3,50,51).

Aspirin prophylaxis can uncommonly result in hemor-
rhagic complications and should only be used in primary
prevention when the level of risk justifies it. Patients whose
10-year risk of CHD is 10% or more are most likely to
benefit, and 75 to 162 mg of aspirin (ASA) per day as
primary prophylaxis should be discussed with such patients
(29,38,52-55).

1.5. Onset of UA/NSTEMI

1.5.1. Recognition of Symptoms by Patient
Early recognition of symptoms of UA/NSTEMI by the

patient or someone with the patient is the first step that

must occur before evaluation and life-saving treatment can
be obtained. Although many laypersons are generally aware
that chest pain is a presenting symptom of UA/NSTEMI,
they are unaware of the other common symptoms, such as
arm pain, lower jaw pain, shortness of breath (56), and
diaphoresis (57) or anginal equivalents, such as dyspnea or
extreme fatigue (56,58). The average patient with NSTEMI
or prolonged rest UA (e.g., longer than 20 min) does not
seeck medical care for approximately 2 h after symptom
onset, and this pattern appears unchanged over the last
decade (58—60). A baseline analysis from the Rapid Early
Action for Coronary Treatment (REACT) research pro-
gram demonstrated longer delay times among non-Hispanic
blacks, older patients, and Medicaid-only recipients and
shorter delay times among Medicare recipients (compared
with privately insured patients) and patients who came to
the hospital by ambulance (58). In the majority of studies
examined to date, women in both univariate- and
multivariate-adjusted analyses (in which age and other
potentially confounding variables have been controlled)
exhibit more prolonged delay patterns than men (61).

A number of studies have provided insight into why
patients delay in seeking early care for heart symptoms
(62). Focus groups conducted for the REACT research
program (63,64) revealed that patients commonly hold a
preexisting expectation that a heart attack would present
dramatically with severe, crushing chest pain, such that
there would be no doubt that one was occurring. This was
in contrast to their actual reported symptom experience
of a gradual onset of discomfort involving midsternal
chest pressure or tightness, with other associated symp-
toms often increasing in intensity. The ambiguity of
these symptoms, due to this disconnect between prior
expectations and actual experience, resulted in uncer-
tainty about the origin of symptoms and thus a “wait-
and-see” posture by patients and those around them (62).
Other reported reasons for delay were that patients
thought the symptoms were self-limited and would go
away or were not serious (65—67); that they attributed
symptoms to other preexisting chronic conditions, espe-
cially among older adults with multiple chronic condi-
tions (e.g., arthritis), or sometimes to a common illness
such as influenza; that they were afraid of being embar-
rassed if symptoms turned out to be a “false alarm”; that
they were reluctant to trouble others (e.g., health care
providers, Emergency Medical Services [EMS]) unless
they were “really sick” (65—67); that they held stereotypes
of who is at risk for a heart attack; and that they lacked
awareness of the importance of rapid action, knowledge
of reperfusion treatment, or knowledge of the benefits of
calling EMS/9-1-1 to ensure eatlier treatment (62). Notably,
women did not perceive themselves to be at risk (69).

1.5.2. Silent and Unrecognized Events

Patients experiencing UA/NSTEMI do not always present
with chest discomfort (70). The Framingham Study was the
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first to show that as many as half of all MIs may be clinically
silent and unrecognized by the patient (71). Canto et al.
(72) found that one third of the 434,877 patients with
confirmed MI in the National Registry of Myocardial
Infarction presented to the hospital with symptoms other
than chest discomfort. Compared with MI patients with
chest discomfort, MI patients without chest discomfort
were more likely to be older, to be women, to have diabetes,
and/or to have prior heart failure [HF]. Myocardial infarc-
tion patients without chest discomfort delayed longer before
they went to the hospital (mean 7.9 vs. 5.3 h) and were less
likely to be diagnosed as having an MI when admitted
(22.2% vs. 50.3%). They also were less likely to receive
fibrinolysis or primary PCI, ASA, beta blockers, or heparin.
Silent MI patients were 2.2 times more likely to die during
the hospitalization (in-hospital mortality rate 23.3% vs.
9.3%). Unexplained dyspnea, even without angina, is a
particularly worrisome symptom, with more than twice the
risk of death than for typical angina in patients undergoing
cardiovascular evaluation (56). Recently, the prognostic
significance of dyspnea has been emphasized in patients
undergoing cardiac evaluation. Self-reported dyspnea alone
among 17,991 patients undergoing stress perfusion testing
was an independent predictor of cardiac and total mortality
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and increased the risk of sudden cardiac death 4-fold even in
those with no prior history of CAD (56).

Health care providers should maintain a high index of
suspicion for UA/NSTEMI when evaluating women, pa-
tients with diabetes mellitus, older patients, those with
unexplained dyspnea (56), and those with a history of HF or
stroke, as well as those patients who complain of chest
discomfort but who have a permanent pacemaker that may
confound recognition of UA/NSTEMI on their 12-lead
ECG (73).

2. Initial Evaluation and Management

2.1. Clinical Assessment

Because symptoms are similar and the differentiation of
UA/NSTEMI and STEMI requires medical evaluation, we
will refer to prediagnostic clinical presentation as ACS,

defined as UA or MI (NSTEMI or STEMI) (Fig. 2).

RECOMMENDATIONS

CLASS |

1. Patients with symptoms that may represent ACS (Table 2) should
not be evaluated solely over the telephone but should be referred to
a facility that allows evaluation by a physician and the recording of

A | SYMPTOMS SUGGESTIVE OF ACS |

[

B1 | B2 | B3 | LB
l Noncardiac Diagnosis | | Chronic Stable Angina ‘ | Possible ACS | Definite ACS
: l o] 0o srommn |
c1 e T Sas ACCIAHA No ST-Elevation c ST-Elevation
by alternative diagnosis Guidelines for Chronic
Stable Angina
D1 Nondiagnostic ECG ST and/or T wave changes
Normal Initial serum ;
cardiac biomarkers Ongoing pain
/’, Positive cardiac biomarkers
E1 Hemodynamic abnormalities
Observe v D3
12 hours or more from symptom onset Evaluate for
T reperfusion therapy
F1 ¥ ) F2 l
No recurrent pain; negative Recurrent ischemic pain or
] .. ; See ACC/AHA
follow-up studies positive follow-up studies Guidelines for
1 Diagnosis of ACS confi ST-Elevation
P Myocardial
G1 Stress study to provoke ischemia \adartion
Consider evaluation of LV function if
ischemia is present (tests may be performed
either prior to discharge or as outpatient)
/ \ H2 H3
H1 Negative Positive Admit to hospital
Potential diagnoses: ni f = schem
nonischemic discomfort; low- i h?f:l}?ﬁk el MaTEde ¥ Soe L
risk ACS 9 v
n
Arrangements for outpatient follow-up

Figure 2. Algorithm for Evaluation and Management of Patients Suspected of Having ACS

To facilitate interpretation of this algorithm and a more detailed discussion in the text, each box is assigned a letter code that reflects its level in the algorithm and a num-
ber that is allocated from left to right across the diagram on a given level. ACC/AHA = American College of Cardiology/American Heart Association; ACS = acute coronary

syndrome; ECG = electrocardiogram; LV = left ventricular.
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